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FOREWORD

! The Defense Logistics Agency (DLA) Directorate of Cuntracting

| requested DLA's Operations Research and Economic Analysis Office
(DLA-LO) to formulate a management indicator which can provide
visibility of the abhility of the production base to meet surge and
mobilization production needs. To this end, DLA-LO has developed,
with the support of DLA’s production readiness experts, a prototype
indicator which may be used to aid in the selection of items for
planning as part of the Industrial Preparedness Program (IPP). This
report documents this indicator development effort.

|

|

i

1 A prototype planning indicator has been developed which is based on

i the criticality of an item to its application and the uncertainty of

! avallability for an item, Results from a test using the prototype

[ indicator to evaluate the Construction, Electromnics, General and

Industrial commoditles are presented. The prototype indicator shows

L much promise for identifying items which should be planned to ensure
i their avallability during mobilization.

v

: It is recommended in this study that development of the planning

i indicator be continued, Fo provide DLA's Supply Centers with a better
! methodology for the selection of items for participation in the IPP

! planning process and provide visibility of the rEaponSiVGDEbS of the
i industrial base to meet emergency demand
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EXECUTIVE SUMMARY

: The Defense Logistics Agency (DLA) performs industrial base mobilization
i planning as part «f its Industrial Preparedness Program (IPP) to increase the
Pl likelihocod that required materiel resources can be obtained from the
; industrial base during mobilization. DLA is currently limited to planning
: only a small percentage of the Services’' War Reserve items because of planning

g resource limitations. Therefore, DLA must focus its plaanning efforts on those
items which are critical to the wmobilization effort and which planning can
substantially reduce the uncertainty of their availability.

A multi-attribute indicator of the desirability of plamning any item has been
developed by the DLA Operaticns Research and Economic Analysis Office with the
; support of DLA’s production readiness experts, The prototype indicator
: provides an overall relative "goodness" measure by considering six distinct

item characteristics: application to the Commanders-in-Chief Critical Items
| List (CINC CIL) weapons systems, essentiality code, lead time, mobilization

demand ratio, age of the item and mobilization demand wvalue. These
| characteristics were selected because they represent the criticality of an
! item and its uncertainty of availability.

During the development of the indicator database, we found that there was
! minimal overlap between the War Reserve requirements submitted by the Services
' and the items which DLA manages which support the CINC CIL. There may be
: valid reasons for this disparity, but this issue should be investigated
i further to ensure that there is no major flaw in our planning process.

The planning indicater has been prototyped for the Construction, Electronics,
General, and Industrial commodities to produce a rank-ordered list of
candidate items for planning for each Center. Many of these candidate items
would be excluded from planning consideratirn using current item selection
criteria because the current a[proach does not consider that combinatlons of
item characteristics may warrant planning. The prototype planning indicator
appears to be a useful tool for aiding in the selection of items for
industrial base planning.

We recommend the following:

o The apparent dispavrity between CINC CIL supporting items and Service War

| | p Joups 1 s oy A = e ..
neserve L\cqu;rcmau‘us be in tigatcd and resolved,

o The prototype indicator be modified to address the peculiarities of the
Medical and Clothing & Textile commodities.

o The planning indicator be implemented at DLA's Supply Centers to provide
an improved methodeclogy for the selection ef items for IPP planning.

ix
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I. INTRODUCTION

i A major mission of the Defense Logistics Ageucy (DLA) is the management of
: several million consumable items which may be common to twoe or more of the
Military Services. To ensure that items critical to national defense arve
P avallable during periods of conflict, DLA uses its Industrial Preparedness
! Program (IPP) planning effort to develop mobilization plans with selected
contractors for the production of critical materiel. Each year, the Services
submit mobilizatfion requirements for several hundred thousand items as part
| of their War Reserve program, however, based on limited resources only a small
i percentage is actually plamned with industry. For this reason, it is eritical
that DLA focus its planning resources on those items with the greatest need.

IPP item planning consists of contractors developing time phased estimates of
, their mobilization production capabilities for selected items. IPP planning
' provides visibility of industry'’s expected mobilization production support and
) provides advance warning of possible mobilization requirements to selected
contractors. This paper describes the process of developing an indicator for
IPP item selection and the results from prototype testing.

: I1.  METHODOLOGY

The DLA Operations Resesarch and Economic Analysis O0ffice has developed for
DLA's Diresctorate of Contracting an indicator for identifying those items for
which planning would be of greatest benefit. The indicator is based on a
| multi-attribute decision making technique knowin as TOPSIS (Technique for Order
Preference by Siwilarity to Ideal Solution), which was developed by Yoon and
Hwang at Kansas State University in 1980. (A similar approach is being
utilized by the Joint Chiefs of Staff to prioritize weapon systems.) In this
| application of the TOPSIS methodology, item characteristlcs (attributes) have
' been chosen which represerr either the criticality or the availability of an
j item. Items which are highly critical ox have considerable uncertainty about
! their availability are the most logical candidates for planning given limited
i planning resources. These items will be further from the ideal combination of
| item characteristics and will therefore have a lower measure of relative
; closeness to the ideal solution using TOPSIS.

i TOPSIS {s a falrly simple technique to evaluate alternatives under a number of
aistinct criteria (attributes). It is relatively easy to wrank various
alternatives when desirability 1is measured iIin terms of a single
characteristic. In general, at one end of the attribure wvalue range is the
most desirable value (ideal sclution), end at the other end of the value range
is the least desirable value (aegative-ideal solutiom). Within this attribute
value range, alternatives having attribute values closer to the idecal solution
are better, while alternatives having values closer to the negative-ideal
i solution are worse. When additional characteristics are introduced against
! which alternative "goodness" 1s measured the 1issue becomes more complex.

Multi-attribute decision making techniques have been developed for the purpose

of ranking alternatives given multiple measurement criteria. TOPSIS is one
" such multi-attribute technique which allows the evaluation of alternatives

when there are multiple attributes to be considered by providing a measure of

the relative closeness of an alternative to the mcst desirable combination of
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attributesa. The details of this particular application of the TOPSIS
methodology are described in the following sections.

IIT. ANALYSIS

A. Relection of Ragking Criteris. The motivation for planning items is
primarily due to iwo factors: (1) the importance of particular items, and (2)
the uncertainty of availability of items. Therefore, attributes which describe
these item chavacteristics were chosen for inclusion in the planning
indicator. A group of production readiness oxperts from DLA’s Supply Centers
was organlized to identify these attributes. This group identified twelve

attributes as being indicative of item criticality and avallabillity during
mobilization. These attributes are:

o Critical Items List Application o Age of Item

o Essentiality Code ¢ Demand to Production Lag
o Lead Time o Problem Industry

o Mobilization Demand Ratlo o Number of Suppliers

o Size of Shortage o Commercial Availability
o Get Well Date ¢ Item Application

B. Indicator Prototypipg. As a test of the indicator methodology, the
model was to be prototyped using attributes which were readily available in
automated databases. Since not all of the attributes chosen by the functional
experts were available, only those available in an automated form were used.
Cne additlional attribute was introduced to bring the ranking criteria to six
in number. The attributes (and their respective weights) selected for the
prototyping of the indicator methodology are:

1. CRITICAL ITEMS LIST APPLICATION - (37.5). This was chosen as
the most important rttribute because of the enphasis on providing support to
weapons cn the Commanders-in-Chief Critical Items List (CINC CIL). The CINC
CIL is a list of weapon systems which the various Commanders-in-Chief have
designated as being critical to thelr war fighting capabilities, This
attribute has "yes" and "no" as possible values. An 1tem which has
application to a CINC CIL weapon system is glven the value "yes".

2. ESSENTIALITY CODE - {31%.4)

The essentiality code represents the importance of an item to a weapon system.
The valid essentialiry codes and their definitions are:

a, 1 - Failure to this part will render end item inoperable

b. 3 - Failure to this part will not render end ltem lnoperable




i ¢. 5- Item does not qualify for code 1 but is needed for
: personnel safety

d. 6- Item dees not qualify for code 1 but Is needed for
legal, c¢limatic or other requirements peculiar to the
planned operational environment of the end item

"~] e. 7- Item does not gqualify for code 1 but is needed to
C prevent impairment of or temporary reduction of
' operational effectiveness of the end item

f. Blank - Same as code 3 or appropriate service has not
assigred an essentiality code

| Since an item may have many different essentiality codes based upon particular
' applications, the highest essentiality code (representing greatest criticality
of the item) was used. The ordering of the essentiality codes from highest to
lownst criticulity in this analysis was [1; 5 & 6 & 7; 3 & Blank]. A possible
; future enhancewent to this methodology might be to compute a weighted
essentiallty code for each lcem based upon the magnltude of requirements for
each application of the item and thelr corresponding essentiality codes.

3. LEAD TIME - (12.5). The lead time is the length of time
required to produce an item (as represented by the production lead time).
This attribuce has been chosen because the greater the lead time, the slower
the expected respouse co demands.

4, HOBILIZATION DEMAND RATIO - (9.4). This is the ratio of the
mobilization den nd requirements to normal peacetime demand. If this ratio is
large, the potential for insufficient production base capabilities is greater.

S. AGE OF ITEM - (3.1). This attribute identifies whether the item
is new or established. If the item is new to DLA (less than 2 years of
management responsibility), there is less certainty of the availability of the
item.

6, MOBILIZATICON DEMAND VALUE - (3.1). The mobilization demand
value is the dollar value of the projected mobilization demand {the Other War
Reserve Hateriel Requirements). Although this attribute was not among the
original twelve selected by the production readiness experts, it was included
| because it was readily available and a large mcbilization demand value could
indicate insufficient industrial base capabilities.

i-

C. ltems Examined

, The population of iteums to be evaluated was developed from two sources.
N Service War Reserve items, which have been traditionally congidered for
' planning, were merged with items supporting the CINC CIL. Table 1 displays
the breakout of items examined by commodity. The development of the indicator
databare is described in greater detail in Appendix A.
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It i3 interesting to note the general lack of overlap (common items) between
the items which DLA manages which support the CINC CIL and the items for which
War Reserve requirements are submitted by the Services. Overall, there is
less than a ten percent overlap of these two item populations. ‘The discovery
of this lack of correlation betwaen the items which the CINC's identify as
critical to their mission during mobilization, and the mobilization
requirements submitted by the Services as part of the War Reserve program may
warrant review of the Services War Reserve computations.

Table 1

INDICATOR DATABASE BREAKDOWN

CommoditLy CIL Items YRMB Items Unique Items Common Jtems
Construction 17,661 29,276 43,772 3,165
Electronic 59,812 43,414 92,794 10,432
General 13,337 17,171 27,348 2,660
Industrial 66,582 67,379 121,781 12,180
Medical 52 11,138 11,164 26
Textile 123 3,047 3,102 68
Total 157,567 171,425 300,461 28,531

D. lIndicatox Computation

Computation of the indicator value for eacl" item 1s a velatively simple
process. The following briefly describes the indicator computation process:

1. Definition of ideal and negative-ideal values - Rather than
specify .g a "high" or "low" value for these values as typical to a simple
TOPSIS application, distinct values were identifiea for both the 1deal and
negative-ideal solutions. This was done to limit the influence of items with
extreme attribute values. For the prototype indicator effort, the following
value: were assigned as the ideal and negative-ideal solutioms:

IDEAL G-1DE
CIL Application No Yes
Essentiality Code Blank 1
Lead Time 0 days 750 days
Mob Demand Ratic 0 500
Age of Item Estab. New
Mob Demand Value $ 0 $ 100,000
4
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2, Asgignment of attribute values - Each item was assi;ned a
numeric score for each attribute. Attributes with non-numeric or non-cardinal
values were assigned cardinal wvalues, Attribute values for the CIL

application, essentiality code and age of item code were assigned as follows:

CIL Applicatcion -

.
Ce
' o

No ---> 0.0
| Yes ---> 1.0
‘2;“; ’ Essentiality Code -
- 1 ---> 0.0
: 3 ---> 5.5
o 5 ---> 3.5
) 6 ---> 3.5
I 7 ---> 3.5
; Blank ---> 5.5
'g Age of Iterx Code -
i E ---> 1.0
~f N ---> 2.0
- Blank ---> 1.5

3. Clipping of extreme values - Items which had attribute wvalues
beyond the bounds of the ideal or negative-ideal values had their wvalues
clipped to within these limits.

e et

4. Normalization of attributes - Each of the attributes was
normalized to produce an attribute value range of 0 to 1.

5. Application of attribute weights - The normalized attribute
vectors were multiplied by the appropriate welghting factors.

PR AU S O S S

‘ &. Computation of distance measures - The Euclidean distances for

. item state space coordinates to both the ideal and negative-ideal sclutions
were computed.

7. Computation of indicacvor value - The relative closeness of each
item to the ideal solution was computed by dividing the distance to the
. negative-ideal by the sum of the distances to the ideal and negative-ideal
H solutions. This result was subtracted from one to produce an indicator where
y a higher value (closer to 1.00) represents a greater need for planning.

i 8. Rank ordering the items - The items were sorted by their §§
; indicator value in descending order. This produced a list of candidate items
: for planning where again, higher indicator scores represented a greater need
; for industrial base plarmning.
i Appendix B describes the indicator computation process in greater detall and
4 includes listings of the programs developed for indicater value computation.
: Appendix C provides a step by step example of the indicator computation
;! process for a sample item.
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E. Indicator Adjustments. The indicator computation can be fine tuned
using various “knobs" inherent to the technique. The two most significant
ways to adjust the indicator are (1) through the definition of the ideal and
negative-ideal solutions, and (2) by the assignment of the relative attribute
weights. During the prototype indicator review process, each of these "knobs"
was adjusted to produce results that were in closer agreement with the opinion
of DLA’s production readiness experts.

iy D

Iv.  FINDINGS

It is useful to examine a sample of the prototype indicatorfs output. Table 2
displays a typical listing of indicator results. The first column labeled
"NSN® is the National Stock Number for the item. The second column is labeled
"ITEM NAME" and indicates the nomenclature for the item, The third column
labeled "PLAN CODE" shows whether the item was plamned during the last IPP
cycle. A "P" in this column indicates that the item was planned. (Currently
this field is only valid for the General commodity.) The fourth column is
labeled "INDCTR VALUE" anéd represents the indicator value which was computed
for the item from its attribute values. The list is ordered based on this
column, with high values, which indicate a greater need for planning,
appearing at the top of the list. The fifth column is labeled "CIL CODE" and
N has the code "C" if the item is used on a CIL weapon system, and blank

otherwise. The sixth column, labeled "ESS CODE", represents the highest
essentiality code for any application of that item to a weapon system. The
seventh column, "LEAD TIME", 1s the production lead time for the item, The
eighth column, "MO3 DMD RATIG", is the mobilization demand ratio for the item,
The ninth column, "MOB DEMAND VALUE", is the mobilization demand value for the
item expressed in dollars. The tenth and final column is labeled "AGE OF
ITEM" and represents the age of item code for the item, where "E" means
"establi<hed" and "N" means "new". This output listing was designed to
display .uch of the information used for the indicator computation as well as
the planning indicator value itself so that the listing might be more useful
as a planning tool to production readiness personnel, By displaying this
additional information, more informed decisions can be made when selecting

o

Pt S S A S M i

n
T

a0

.,“_
AR
he "5

B

R R PP

R items Jor planning.

i:x The prototype indicator appears to produce results which can be useful in the
;1k planning process for DIA‘s four hardware centers. Results for the top 100
3 jtems for each of the hardwire centers are presented in Appendices D through
o G. It appears that the prototype Indicator in it present configuration does
T not egdAtess the peculiarities of the items managed by Defense Personnel
f(\ Suppor Center (the Medical and Clothing & Textile commodities). An indicator
ﬁﬁg ueing attrilutes which are not as weapon system related as those for the
{Q hardware centers’ indicator would be more appropriate for DPSC,

The appreoach of a multi-attribute indicator to determine which items should be
considered for planning appears to have some advantages over the current
methed of using independent screening criteria to identify items for planning.

The current screening criteria limits planning consideration to items meeting
each of the following three criteria:
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1. lead time greater than 60 days

o 2. Other War Reserve Materiel Requirement greater than $10,000

3. Mobilization demand ratio greater than 3.0

Failure to satisfy one of the criteria removes an item from planning
consideration regardless of how the item rates against the other criteria.
" The new indicator has the advantage that it considers the combination of
attribute values to identify candidate items. Weakness in one attribute may
be offset by strength in another attribute. Elimination of independent

screening criteria will allow the combined effects of the various criteria to
be addressed.

The multi-attribute approach alsc has the advantage of allowing wvarying
degrees of emphasis to be placed on each of the attributes by means of the
attribute weighting process. If much greater emphasis on a particular
attribute le¢ desired during a given planning cycle, a greater weight can be
assigned te that attribute prior to the indicator computation process. The
results of the new weight will be reflected in the indicator results,

O
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V. CGONCLUSIONS

The development of the planning Indicator item database has revealed that very
little overlap exists between the 1items for which the Services submit War
Reserve requirements and the DLA managed items which support. CINC CIL weapons
systems. Although these two lists were developed by different groups and for
different purposes -- the CINC CIL by the operations plamnners for ensuring
war fighting capabilities, and the War Reserves by the logistics planners for
ensuring logistics sustainability -- one would expect a greater overlap in
these icems than the ten percent that is observed. Possibly, the War Reserve
requirements are computed solely on the basis of reliability failures, and do
not include any combat damage requirements, Therefore, some disparity between
the item populations may exist as some items will not need to be replaced
excep! in the event of combat damage. Nonetheless, the lack of War Reserve

requirements for many of the critical items which support the CING CGIL should
be reconciled.
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This prototyping effort has demonstrated that it is feasible to construct an
indicator which is useful Iin identifying candidate items for Industrial base
mobilization planning. Ranking items based on item characteristics which
indicate item criticality and uncertainty of availability can be a useful
method for selecting items for planning. Given the scarcity of production
planning resources, planning efforts should focus on those items with the
greatest payback from planning -- where the planning will insure the
avallability of items critical to mobilization efforts. The indicator can
also be a useful tool for identifying areas of the industrial base which may
warrant further examination. For instance, computing an indicator value
across a supply class {averaging the item indicator values for items within a
supply class) may reveal potential weaknesses in specific areas of the

industrial base. These vtesults might be used to direct :studies of weak
sectors within the industrial base.

S an i & S

PP RN SR Y Y Py L

- —Alar - P, - T mlunnqm...

Z, AL LA R T U A VR O R WL L N -‘).')\\\\;-).‘-»‘X)h-h’ﬂ_)m,ﬁ:)-‘r “"&_ \Q«'}W‘ e \(“*}'&‘%}gft Q‘Q.\(‘d‘.-




VI.  RECOMMENDATIONS

The following recommendations are made:

o Investigate the reasons for the disparity between the Services' War
Reserve requirements and the CINC CIL supporting items. This can be an
opportunity to ensure that the operations planners are communicating with the
logistics planners.

o Vevelop prototype indicators for the Medical and Clothing & Textile
commodities considering the unique characteristics of each of these
commodities,

o Implement the multi-attribute planning Indicator methodology as part of
the TPP planning process. The methodology should be adapted for use at the
Supply Center level. The Directorate of Contracting, DLA Headquarters, should
maintain oversight of the application of indicator software at the DLA Supply
Centers. (This implementation of the planning indicator may entail developing
programs for use on Center mainframe computers (Standard Automated Materiel
Management System - SAMMS), minicomputers (Distributed Minicomputer Processing
System - DMINS), or microcomputers.)
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APPENDIX A - DATABASE DEVELOPMENT

by Development of the indicator databases for each of the different commodities
examined was accomplished using the following procedure.

(1) Identification of the CINC CIL related items. The first step in
: identifying the DLA managed items which are related to the CINC CIL required
} ] relating Weapon System Designator Codes (WSDC’'s) to as many of the CINC CIL
o systems 8s possible. After the appropriate WSDC's were identified, a list of
Kl DLA managed items for all of the CINC CIL related WSDC’'s was obtained using
information contalned in the DLA Integrated Data Base (DIDB).

4
5l
M (2) CING CIL item data expansion. Additional item information (such as
lead time, mobilization demand, etc.) required to compute the indicator values

B was obtained from differenc files within the DIDB and added to the CINC CIL
0 item database.

v (3) idencification of War Resexve jtems. War PReserve 1items were
i identified as those items with an Othe~ War Reserve Materiel Requirement
I (OWRMR) of greater than zero. In addition to the NSN, much of the data
" required for indicator computation was pulled at the same time because it was
avallable in the same DIDB files.

ff (4) War Reserve item data expapnsion. The essentiality code as obtained
H from the weapon system file of the DIDB was added to the War Reserve item
[ database.

Y

,S (5) Mexging of the item databaseg. The CINC CIL item database was merged

with the War Reserve item database to produ:e one combined datsbase. A field

- indicating the source of each item (CINC CIL, War Reserve, or both) was also
s added to the data.

. (6) Adjustment of essenvijality code field. The essentiality code
£ representing the application of highest criticality was used as the
? essentiality code for each item.

o (7) cConversion of data fields to numeric attribute data. Those filelds
t‘ which were either non-numeric or non-cardinal were converted to numeric
It values. Other indicator attributes which were a combination of item data
3{ fields (such as mobilization demand value which is the unit price times the
IU mcbhllization demand guantity) were also comipiited.

K.

3 (8) Addjition of planping field. For the General commodity, information

wags obtained which indicated which items had been planned during the previous

| planning cycle, This information was appended to the indicator attribute
' database.

These steps comprise the Iindicator database development process. The
resulting datab.ise was used for indicator value computation,
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APPENDIX B - INDICATOR COMPUTATION PROGRAM
: 1. Indicator Computation

. A fairly simple FORTRAN 77 program was used to compute the indicator walues
Lo for each item. This program is composed of the following four modules:

MAIN - The main program calls the various subroutines.

RDSOLN - This routine reads the attribute names, weights. and the
ideal and negative-ideal solutions.

A S

PROCSS - This routine computes the normalization factors for each of the
attributes.

COMPUT - This routine pexrforms the actusl computation of the
relative closeness to the ideal solution.

2. Qutput Report Generation

The output listings were produced by using the report capabilities of the
Statistical Package for the Socisl Sclences (SPSS). The remailning pages of
this appendix represent a listing of the source code of the indicator
computation program and the SPSS statements used to produce the output

me L 4 el lel- e

reports.

A

.

lI

.‘l

o

N

"

'Vl

]

|

4

o

»

o

.ll

K

.“

S

c)

-

“

|

\

.

N

.‘.

Wy

'_)

-

M

J

i

&\ B-1
S

.

B

T A T P AT T TR e e i S AR e g e R L Y T TN R R Tt D AR i R A

—— . - U s . o . reebmestpiincdpbyhalie T .




"G31VY3INID SOILSONOVYIQ ON

'39vd NIVW = 3AYN NY¥DGY4 53149 TSEI = 3ZYS WYYD0Ud:. 6

-0 : . R v DZm:
0000CTOO d04S
00G0O61 00 (3113210)35070
00008100 (31I4N1)3S0710

OOOON-OOA)OA J3avic ahzﬁou jon" sznm ..c.mn;z Jdmnm IT4L0° u'wuuZHwhDa!QO RILCE

00001 100 TTETI9VY 19 IYIQIN IVIGT Szu:z,awaum_.:«u_

A o#&.lmmuarm wAMmoHu2uac

mmwhwlduzn ZUHmmD mthowDZH aviy

/8/371410 vivd
"TEZFTEANT YivVO
FideRs E R TR
TOIHIRNOY. YING

m.—._.ﬂ.m.:u:.o w._uuzu ‘IIT4AI "HINNDD HIDIUNIT

: NJH .Sambo
3714 3I5VEVIVG ACLYOIONI = 3114NI
NOIS3IA HOLVOIGNT ONINIVINOD 3114 = 311401
A¢¥dY SIAYNCS 40 SANS = (9)DSWNS
.
&

CANYYY LHE TN IATINIIN e L (D)LOM
»nuu: NIGS Y3IOI-3ATIVOIN = (271Y3IOIN
O AYNYY NIGS IVIOR. w L£233¥IMT
AvaMY SWVN 3INEINLLY = (9)738V]

{(09}INNGIANIT. {  NIVM)INYN  (I3D¥1d  SdIH0N {£L)}TATONSFY {G)Lda
wauzﬁ.cz pmwpoz ame puw:mo 1&.“:. . 33Unes v_uNucz .CCmmsc,, ummxg aioz ;_.m:cz

3 :39vd B¥:15:04 :3WIL L85} "TO AON :31va NY31404 SA

00002100 © (omIN, =SNLYIS ITTA.0INId0
DOOCSIGO S o L tEEraniyoNimay
000EPL 00
000Z Y100 WILI HOVI d04 3NTVA F0LYOIANI 3ILNDWOD
OO0 100 . .

. 0000¥I00 ﬂ:oa amxnm.Jamnuz IYIGTEIVEINE FSSOpNG 1IvD

' 00OCTEOA { aJc‘uum»« 1837134 mwzwao
OO0EZLO0 - - . . R ..ﬁ or _
000TZ D0 w._,:mhmt.( lqu 404 mwm«:ow u:u m!:m w._._..n.xoo
Q00LTHO0
0000Z 400 (3714Q1)350712

Mhzmxmhﬂmm uo&...ﬂw

VUYL LOLOGL .

C N

+3¥5 5 NOTLVITCMOD . 40 OND wsexns

+SOILISIIVIiSs
" +SATLSILNLSs
et NSI
8i NSI
Lt NST
si NST
gt NST
¥t NS
. Eb NE1
Th NSI
e NSI
NST

NST

NS

L NSI
9 NST
'8 . NST
¥ NSt
£ NSI
NST

NSI

»kummuw zu_wzcapma
uPOZ (0O)1d0° thA_CZ ¥UmD.u2 Aw._rDquwv WZOHPQD Duhmmﬂcmm._

(EB61 AYN) O°E "+ T3IAIT

“

L

y
r
,
~
2,
’
i

- y-‘\‘.

SEANISN

N

X
S

-

X

LERPRT

“Hr

.
i

-

A ot RS TR T AT At e ¢

C IR T B Sl SR Y "-.“."“',' ~ -A":'.A"" bt | .‘,ﬁ:‘.‘ A 3

)

At s B




V
"
v
0
]
]
*
t
0
'4
f
h
!
.
X
N
0
(]
)
¢
X
i
;
4
¢
h
4
1
$
'
'
<
(
e
d
WO

LY

AT RN

T

Ars

e TR LI L) L O ()

-

: 4SOTISTIVASs

‘z :39vd N10SOY = 3IWVN WVAS04d *S3ILAS 9601 = 3ZIS WVHDOHd ‘Z) = SINIWILVLIS 3D3N0S  «SOILSILV.ISk o

 LOOOYEDD T - NSI 7
" DOOOSEDD . & NS 1 o
“ OQOOZEQO - S Lo oLy IINTANDD. 3 =0y .. NST ol

00001 £E00 (z"Thd*, = 1¥2QI-93IN T Zid*, = TVICL . + -~

OOO00EOG  ‘T°TH4‘, = 1DM,°XE'CTV¥', = .“II', "ON ILNGIYLLY , ', 0, )LVKWIOS ooz 6 NSI P

_ 00008200 . .:#mn:z.:unnm.,::u: (1)139v1°1 (00T 9)4LTaA 8 NST

0000eT0a _ Kw zya'e’ u.u T Zh3! o~5h§muu_. P " NSI o,

- D00QLTON : - NS1 o

- 0009700 . 5. WS o
0001 §Z00 'S

0000STO0 (9)71389¢1 UZT+¥ILOVAVHD v NSI el
CO00YZ00 G:uz;w:«uahz (9)1v3ar vayd € NSI x|
ST CODQETOO . T ) wdu_ou mmwmpzn_ -3 st 5.

JQOQTEZOD e maw‘..qumqa zuumma HOLYDTGNT 3HL oqwa__ow.,.,mzﬁsma =

0G0} TTO0 .

0000ZZTO0 738v1° LDMIVIAINI¥3AI 3114a1)NTOSAE INILNOAANS b NS1I =

~ nu\

. Q..:..x.ih W‘..‘..u....,..,m.,........,..#...¢1.,.:ﬂ ;......ﬂo.. ?l,.. -.ul
A0S (OBEINT TR gow:z:ouuzﬁ, (. NIVA)3WYN (TJD¥3d . SdT4oN :.543..25 .Ao._ﬁo_ S SR by
WASON 91408S  O13R¥LON ISILON 03XI4 1D3IPEC  WH¥3IL  304N0S  XDICON IWISCOON 434XON d¥MON LISITON  :133443 NI SNOILAO
z :39vd BV:1G:01 INIL LBBL 'ZO ADN :31vQ NVZ1d34 SA (E864 AVKW) O°£°} 13A 5.




"d31vdINGD SOILSONOVIC ON

d''x IWN MYEDOUS ISILAB OZH) X IZIS WHHR0NJ EL = SININAIVLIS 208005
Caee Cens
Nan13s
INNILINOD O}

. .,Aa\iouq.;:«wnm Q&..Ewam L
NIHML (0" 3R (N)mMoN)41
((PIIVIQIN® (P)IVZAIHIH={r}400
G.UN. Cr oa

, {&SeNsS ) SyoLQYd QDHszﬂu<Ik02 138 2
L EOE RIS o 23
2
AOVBDJ.A®v0w:3m.awv4<mﬂH£.A0;4<wDu Iv3A
mJH.Z amUwFZH
3
2.
o]
u,aa.....;.....'...u,c.. a,,.ﬂ ety

SANGS T . {DOSINITIVHD.. mawghstUNzHu ¢ NIVR)IWYN  (1)9¥14 . SAT4CN {£4)IAI9M¥T (0)1dD

<IN O~ D0

t
Z

ey £ NOTLWTIIANDD 40 ON3 s exxa

#SOILSILVLS»
XIS TL AL

YR V'3
FA Y NE1
b NSI
or  NSI

NSI
NST
NS1
NSI
NSI

NS1I
MST

3 NSI

HAcON D14085  DI4WMION 1S3ILON 03XT4 153080 WA3L  3ONNOS  ¥O3IGON LWLSOSON 43dXON dVMON 1SITON 1193443 NI SNOIldD’

£ +39Vvd 6P 1G:01 TIWIL L86l 'TO AON :3itQ NYH104 SA (£961 AVYR) O'E°} T3A3N
- T T Tt T ITIT LD T TR KL Sk Uil abllk YR ser o~ eaete SRl Sl S |...)....n.u..|n«4...\.4. CE ) ,\.!-ul\u..&._.\.\,.ﬁ.cﬁt e SRR A ek Pl
- = 5

MSI




S1HOIIN ATdd¥ UNY IZETYREON D
2]

Q°0=1510
0" C=DINNNS
0°0=S0dNNS
] wzzn_zcu El
N mmﬂ‘m T
Navacuonanv wag«>

mmam
A3u4<moH-.1vu:4<> .H=v4<mcn 1 Av.m:4<>uuu
{PIIVIOIN=(P)3INTIVA ((P)IVICIN 1D (N)3NTIA)II

N3HL {(M)IWICIN'LT°(P)T¥30T)4T 3573
S (PYIVICIN=LPIIRTPA ({P)TVIGIN LT {M)INTIAI ST
nmv4<monunuumnd<> €{P)TYIGI 197 {rIINTMAY T

, S NFHLTE(P)IVEAING 127 (P YIY3GI 11

9't=P § 037

. mnzmkzou w
e A1ONS
(1)R0I-(1)3AT¥A= (1) 3InT¥A
NIHL (03N (1)m07)4I
) (1)3nivA={1)a10H
 igtisl E 00
: Gyesy SIVS 11 Z TId9%Y *EVVILVBEOA oo*
, : TIO'NVIA 3D¥4
3mYNLI‘008S3" (97121 Auvm:4<>. 3009°HSN (56=N3'00) ' T11NI)AY3Y +-

00020800 o)
©00TO08GO W3LI NY GV3¥ O
. GO0LOA0Y | _ . Com Coe T
L CO00GR00 ‘ ) : .. JONTANGD 3¢ G 7 NSI:
e QOGD6LO0 . o AIONT Lo BP0 NSI
00008100 (P)IVIQIN(P)1OA=(P) IQIN €t NSI
00G0LLOD (P)IY3aI= (M) LOR= ()DL A NSI
000G9L00 3s13 Y NST
CGOOGSLD L {(PIOSHAS /(M) IVIQINS (P ) 10R=(P}ICIN o © NSI
T 0000rLOC (PIOSANS /(M) IVI0T« (/) 1DM=() 0] .8, I
Lo DQOOELQO - - , N3IHL (00 3aN" (P}DSANRS )L D : NS1
0000ZL00 3'4=P S} ©a L NSI
0004 8900 b
00008900 SIHOISA ¥Ll¥ ATddY GN¥ SNI0S TIV3QI-D3N ONY 1V3IAI 3ZITYAEON O _
o 00Q03900 - ) (SIm0T’ (3)Ya10H () 0IN (95761 *(9)3NT¥A TVIY ) 9 - W1
_. o DOCRS00 151G DINRNS “SOGNNS“ (3) 19A* (3 )DSANS  (3)TIVICIN'(S)Iv3IQT w3 .5 . NSI
00001200 @0SS3 " ALNN0D ITTJL0° ITISNI ¥ZOIINI 4 NS1
DOGE900 b+11D AILOVEVHD £ NSI
00COE900 v.z<4a_F.uoq.—.maou,m_.maazpn.nrpzmz.owuﬂww4mm<4 ¥310VEvHD T NSI
- QO0EZ00 3 - o
000ZTHO0 - (3INTYA HOLVOIONI) IJYNSVIM SSINISOTY 3AILYI3Y mpvazau Bi aNInoy - o
- OCOT00 ) o - B
0000ZI00 (R0 138V1 +
00001 300 *YINNOD* LOADSKWNS *IV3QIN' IVIAI‘ 311310 ITIINI ) LNGNOD INILNCHANS ' NSI
_ . gt egr g s g g vy
- 'dRNOS (COGININAVHD - {(D2YIINANIINIT  ( NIYWIIAVN (1)}0Y33 -~ S4TJON (LL)TATONVI {0)1dD

WASON 914585 DIINYION 1S3LON  Q3XI4 10378l Wy3lL 35¥03S MNIIACGN IKISODON SIUAON JYWON LSTTON 103443 NI SNOILd0

14 -39vd 05:16:C4 3NIL L86} "TO AON :3ivd NVHLIN0d SA (€861 AV#) O'E '+ TIA3T

e e P e e g el e s e m mmm o — e mie e e - - -

P .“_ -

LA
4

“‘44“‘.:‘ CarpeTe

J“'{'T"‘,‘-"“' R

L Y,

AR




s :3oVd

00008410
. . 0O00LIO
- QODOESHIO
000Z3410
O0019140
00008 10

. OOQOESH!O
L 0D0Z5H 10
. 0DOIRI IO

L Q00080
0007110
0000FH 10

,ooo«nv*o
OB EE IO
L. 1 OOSOEFHO
QOPrCEL 10
OOEOE} 10

_ OOTOEIIO

S 39vd  1NGWOD :3NVN

OOGEEI10

LNdWOZ = 3WVYN KV3DONd '53

sxvees ¥ NOILVIIAWGD 30 ON3 xxxnsxx

‘RILVHINDD SOTLSONOVIO ON

WYED0Ud NIYW OL Nuni3y

03S5300ud SwaLl 1V

1AQ OSE¥ = 3ZIS WVADONd '9G =

WILE IX3N 55320ud

SIN3IW21ViS 3I28N0S

CNF

Nafn3Iy &%

[SRSNS]

{ 0109

Lo

IV sy iy m_q $1°017Ted x«ww q B3 XT LY IXT’ n«(.\ ﬁquxuou,cON

05:16:01 :3WIL

{3NvA gw«uwinw I¥3NI 04 SS3NIS0TY u>~w4dmm ESERT: ch]

n3LI

agva SI 3INTY¥YA HOIH 1vyHLl 0S 33NSVIN SS53N3IS0D LU3ANI

504 SNI0S 1V3AI-DIN ONY

ﬂszn:m¢mouSnmv\amzrzmukmun

NANu Pbaknb mnna!

JID NV Id+

kmmo.é. } u.vmqo

*39V 3IMVYNLT"GOSSI (921 =P (M)ATCH) "L1SIC IAODNSN (COT 3T1I410)3LTHA

VUL VoL OdU

{570} »«DIMNAS=DINANS
(57 0)««S04dRNS=S04NNS
BNNIINGD OE

Nd-mnqunuzlﬁuuw34<>u+0wztnu|uw213m
Ca4{{I)1QT-(£)3N1IVA}+SDIA5=SCdNNS

{0 ) 1D« (R}30TYA={PIFIVA
4TaN3

1v3ar oi

3*¥=1 CE 0OQ

S3ONTYLSIC mknnicu

HENS NS

m:ZMuZQU 0«

(MHOSKNS/(M)IANTVA= (L) INT¥A

N3HL (0°0 3IN"{P)DSWNS)4I
B'y=p 0T 0G

L3686t ‘ZO AON :31ivd NVH L1304 SA

nu.l..-.l.u...u.ﬂr. I..#.x-unﬂ r- -lﬂ

»

u\i

AN

»SDILSTL¥1Sa
+SOILSILIViSs
o3 N3 1
5 NS
35 NS T
FA- NSIT .
o5 NSI
55 NS
v5 NS
£5 NS
TS "SI
s N5
o8 NS
&» NST
8 N31I
Ly KSI
By NST
14 NSI
v NS
e NS T
T NSI

o B0

P

(EEBL AvM) O°E"{ I3A3T

...\JB
-.‘...w.ﬂ._-\ &.ﬂ%.la- -

~

BEILTT A TEES

AL B

3

TR AA

¥

1 i

L S D I R P PR

SRR AR O P o TR O VL R

L e T AW

r-“u‘k‘u T o™ ™,

@ WM Wy
B )

~
)

o, T |



3 3ovd

"HOVI S3LAR by 40 S3SVI 00T

{Q) QNI AS S3ISVD LY0S LOCOBPIC O
(+°S54) dGW (v 24) GHI SLVWYO4 AINIdd LOOOLPIO O
= 954 3LNdWOD LOZHIOCO O
{P¥) 254 ONINLS LCOIIOCO O

{p": "NSN}J158NS

3 v 44
3 v LEL
13 v ol >3
&} v 5C4
o 3 El Ot
o [4) 4 eci
o} [4) 4 =13}
0 Ti 4 18
0 (4 4 L
[} 4] 3 £S
o) 4] 3 (1
[} 9 4 T4
' v Lt
E} Y (4]
230 HiC0Im 1V¥Ws0Jd aN3

$Q3Luns .38 UL 3714 40

21
~N
-
N

Y00

-378vL iSITVIVO 40 ON3

~
P - A R S

lavis 034

o2- )
NVd
3oy
JAVN
Q0SS3
gGo3ov
IVAOGNG
AW
wian
%x00s3
Xous
GNI
3003
NSN

3IVIAVA

© wlvGNI 3014 WOdd SQu0d3¥ | avay TIIM INTWILVIS 1SIT Viva IA0BV 3HL

(v) ZE: JuS (V) 1€ N¥I4 (¥) OEL 38Y
(¥) 621~1it 3WYN Ol! QOSS3 60L-BS QO33IDY §6-v8 VACHG +8-0L XOA

£9-95 W101 £5-2# XQ2S3 6€-8% XJ¥S SZ-0T ONI (V) £t 3000 (V) ¥i-T NSN
/1=S080233 Q3XI4 VIVANI=31Id LSIT Vvivd
3TLIL

S1INS3d 30LVOIAGNI drl

QZ«!ZOuzoummwmwwaquuHJaiumh
chuNupmﬁQZ((deDmIOZDam»JDI.

SNOILVOINNWNGD Viva ¥0d4 1¥0dX3 =«
S3714 W3LSAS OL SNOILOVSNVYL 31vadn =
SNOTLONNA OGNV SLVRNICA 31VG ONY 3NIL =

INO NOTLVNMNINI 30K HCd SITLITIOVS

LOB0LO00 O
L0O8GLOCO O
L0L04000 O
L0201000 O
L000Z#I0 O

—oNOMOYww;n

SINILNCY 20¥dUISN (70 ONITTHKODEY «

$3114 3AT10V JIiv3iED 0L

MITAAZAD O&NI

FOVIUILNI 3MIT-00dd¥3SH
ONITIVOS TYNOISNINIQILINW
$13SV.IVQ SI¥ISO ONV SVS DMIGV3Y =

FLITHASH +
VISV =

SONVWNOD 3HL 3Sn

SAK TSA/SO dad

CEECL ¥IBWNN FSN3OIT d3IINTD ATddiS TVHINID 3ISN3IIAC

Lbbi 0 Zezzezet XX XX 58S85SS SSSSSSS Ad

sLL C T ZezzegTe xXx XX §5SSSSSSS  S$3SSS5S5SS da
[ 3} 14 XX XX SS SS SS SS dd
b Tz XX XX SS Ss dd
bi TT XXX === S$TESSSSS $S$358888S cdddddddd
v [44 XXX === S$S5355555 SSSSS5SS  ddddddddd
[ (44 XX XX 5S SS dd dd
il [44 (14 XX XX SS SS SS SS dd dd
[ X} zzZTreeeee XX XX $8555555S §35S55S5SSS  ddddddddd
i gTeeeee XX XX SSSSSSS SSSSSSS dddddddd

SAN ZSA/S0 appy IdI  HdILINID L 3ddN5 TvEINID 3ISHI 430

SAN 3 SO W31 J04

VT 35v3138 X-554S

SS5SSSS
S5S5SSSSS
SS 3S
S35
§55555SS

SSSSSSSS

S5
SS SS
55855855%
5585558

EE:ZC:EL
L8 ADN 5C

-

'

T KR

LY

1

)
.
\

.
1

TR

n

RN

R

YL

-
N

SEAEE PR AR A LI A 1

G

-

R A R

IR
SN

P ST A o

»




8-

4 JOvd

‘$31A3 9CHEIS
"S31A8 86IET

SAn CSA/SC arvy Tdl

TINBVIIVAY AUCHIN
1321S 3714 CATINASSIDONS 0Hi3ITJNOD LAOS

JILINID A1ddNS TVH3NID ISNIA3Q LE:ZE:E}
S1INS3d HOLVOIONI ddl L8 AON 90

u...

>

P REA SN PPNV T Pty

1

e N A A A

>

N

et




€

3ovd

A a

AT AT TS T L

-

WSVYL SIHL d04 S3iAg O8L!

{(Q3dINS) (HVIGEHON) =NvIAT

/.39%d4( 389vg.

\xlil

2594

LR R

,S171S38 d01V2IANI 3dAL010¥d ddi.
+ »=374113

/ -M311, .40 39V,

LIATVA, L ONYRIQ S0W. (O )IYAQNQ
,0I4vd, . OWd S0WN. (8)daW
LIWIL. .AG¥37, (9)WLA1
,3002. .s$S3, (¢)aA3Ss53
,3000. ,2uS, (F)ONS
L3NTIVA, L ALDANI. (2@YONI
,3003, (N¥1d. (VINVd
LIWYN WILT, ., (BZ)IWIN
LNSN, . . (E1LINSN=S3INSVIAVA

(92)3sv

,31va( . =241

SIUIND3A 130438

LO0OEDLO
L0OQ0Z910

£100L91C
LO0QQALO
LO006S10
LOOOBSLO
L000LSO
L0008G 10
LOC0SSEO

LO0OTSHO
LOODESLVO
LODOLISILO
LO000SGL0

/11=)30vdSHE8 (LG 1 IHLINI (ZEH '+ )SNIDAVA (1 )LSI7=1VAN03 1¥0d3N LOOO6VIO

*Q35Sd¥13 SANDI3S EO' ¥

SAN TSA/SO avey Il HILNID AlddNS v¥INID 3ISNI430 Op:TE-E}
S17NS38 HOLVOIONI ddl L8 AON SO
LU SO SRR i e ob SRS SR PR ) ey e it SE o « ™ Tl -

$3INIL NdD SGNOD3S SETO

N

OOODOOOO0O0OBOOO0OD

SZ
ve
54

034iN03IN HSVLE ONIC3I03Yd

<O AT W RO RO R N T U X T AN 04 0 PO PR T AN Yo 0 U P S MU U BT M e PP i S B T N e M T

L kit Lok i e



5l

i APPENDIX C - EXAMPLE OF INDICATOR COMPUTATION

; This appendix follows the computation of the planning indicator value for one

i sample item. The item chosen for this example is managed by the Defense
Co Industrial Supply Center (DISC), specifically NSN 5340001930783 which has the
nomenclature "Clamp, Loop". Using our lIndicator database we dctermine that

this item has the following attritute values:

cnata A e T L

CIL Application = Yes

Essentiality Code = 1
¢ Lead Time ~ 271 days
1
A
Q Mob Demand Ratio =~ 160.0
; Mob Demand Value = $146,740
3
wl Age of ltem = Established
1
Y
o 1. ssignment of Numeric Attribute Valu
|
4 The first step in the computation of an indicator value for this item is the
F assignment of numeric values for each attribite, We use the following
| attribute value mapping algorithms:
4
E CIL Application -
. No ---> 0.0
o Yes ---> 1.0
N
| Essentiality Code -
= 1 ---> 0.0
N 3 ---> 5.5
i 5 ---> 1.5
R 6 ---> 3.5
o 7 ---> 3.5
3 Blank ---> 5.5
| 'S Age of Item Code -
“ E ---> 1.0
o N ---> 2.0
R Blank ---> 1.5
a Using these mapping algorithms, we translate the CIL application, essentiality
A code, and age of item attributes to the following numeric values:
y CIL Application -~ 1.0
"
” Essentiality Code = 0.0

] Age of Item = 1.0

c-1
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2. Clip Extyveme Attribute Values

The next step is to clip any attribute values which lie cutside of the 1ideal

l and negative-ideal solutions. This places the following constraints on the
attribute values:

0.0 <= CIL Application <= 1.0
L 0.0 <=~ Essentiality Code <= 5.5
: 0 <= Lead Time <= 750
i 0.0 <=~ Mcb Demand Ratio <= 500.0
| 0 <=~ Mob Demand Value <= 100,000
1.0 <= Age of ITtem <= 2.0
} The only attribute which must be clipped in this example is the mobilization
i demand value attribute since $146,740 is greater than the $100,000 maximum
i allowed value, This produces the attribute value set of:
CIL Application = 1.0
Essentiality Code = 0.0
Lead Time = 271
Mobh Demand Ratio = 166.0
Mob Demand Value =~ 100,000
Age of Item = 1.0
S 3. orma] lon
: The next stcp requires normalizing each attribute. Normalization makes the
: highest value of one attribute equivalent (numerically) to the highest value
[ of another attribute. For our normalization, we are mapping the values for
- each attribute into the range from zero to one. Each attribute is normalized
by subtracting any displacement of the minimum value from zero from the
attribute value snd dividing the value by the range of values (maximum minus
o minfmum). This normalization can be expressed as
NORMALIZED VALUE =~ ( OLD VALUE - MINIMUM ) / ( MAXIMUM - MINIMUM )
The followinp computations are performed to normalize our sample item

CIL Application = ( 1.0 - 0.0 ) / ( L.0 - 0.0 ) = 1.0

| Essentiality Code = ( 0.0 - 0.0 ) / (5.5 - 0.0 ) - 0.0

o]
)
N
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Lead Time

(271 -0 ) / (750 - 0) 0.361

(166.0 - 0.0 ) / ( 500.0

! Mob Demand Ratio 0.0 ) = 0.322

: Mob Demand Value

( 100000 - 0 ) / ( 100000

0)~1.0
Age of Item = (1,0 - 1.0) / (2.0-1.0) =20.0

4. Application of Attribute Weights

Next, we multiply the normalized attribute values by thelr respective
attribute weights. The weighting process can be expressed by

WEIGHTED VALUE = NORMALIZED VALUE % WEIGHT

i L

Applying the appropriate attribute welghts ylelds

e e

CIL application = 1.0 * 37,5 =~ 37.5

R 'S

P LI WS

Essentiality Code = 0.0 * 34.4 = 0.0

Lead Tine

0.361 * 12.5 =~ 4,51
Mob Demand Ratlo =« 0.332 * 9.4 =~ 3,12
Mob Demand Value -~ 1.0 * 3.1 = 3.1
Age of Item =~ 0.0 * 3,1 = 0.0
5. Compute Djistapces to Ideal and Negative-Ideal Solutiong
After the weighted normalized attribute values have been computed, the

Euclidean distances to the ideal and negative-ideal sclutions wust be

computed. The general algerithm to compute the Euclidean distance between two
points is

B P

DISTANCE = ( ( X1 - X2)"2 + (Yl -Y¥2)"2+ .. .)%.5

where X and Y represent two of the dimensions (attributes) which define the
coordinate system, First, we npp]_y thig n]unr’ithrn ro compute the digtance to
the ideal solution.

BN Cha e A 0

-
PN T

Dist(ideal) = ( ( 0.0 - 37.5 ) ~ 2 +
(3.4 - 0.0 ) 2 +
( 0.0 - 4.51) 2 +
! ( 0.0 - 3.12) "2 +
| ( 0.0 - 3.10) "~ 2 +
( 0.0 - 0.0 ) ~2)"0.5 = 51.3

G-3
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The distance to the negative-ideal solution is computed

Dist(neg-ideal) = ( 3 -3

+4+++ 4+

o N
N N N o S

> > 3 > > >

MNP

7
0
12
9
3
3

.
O W O

HHRPULOW
1
SHMUmow

(
(
(
(
(
( 3. ) © 0.5 = 10.€

6. Indicator Computation

Finally, the indicator which expresses the relative closeness of the item to
the ideal solution is computed by the formula

INDICATOR = 1.0 - ( Dist(neg-ideal) / ( Dist(neg-ideal) + Disc(ideal) ) )

This makes our final computation

INDICATOR - 1,0 - ( 10.6 / ( 10.6 + 51.3 ) ) = 0.828

C-4
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Appendix D

Constxuction Commodity Indicator Results
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